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[57] ABSTRACT

A generally cylindrical shaft has a longitudinally ex-

tending flat area along its end section. A plastic member
mounted on the shaft has a longitudinal bore compli-
mentary in shape to and fitting around the shaft end
section. The bore includes a longitudinally extending
recess projecting radially outward from the flat area of
the shaft. A locking sleeve fits within the bore and
around the shaft and includes a generally U-shaped
portion received in the recess. The U-shaped portion is
discontinuous intermediate its ends, providing first and
second longitudinal portions adjacent its ends. A screw
passes through the first longitudinal portion and thread-

- edly engages the second longitudinal portion for draw-

ing the portions together.

13 Claims, 1 Drawing Sheet
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1
CONNECTION ARRANGEMENT

BACKGROUND OF THE INVENTION

There 1s a need for connection arrangements or
mechanisms which securely connect plastic members or
parts to other parts without exerting high pressures on
the plastic parts. One area where such a need exists is
connecting members, such as blower wheels for exam-
ple, to rotatable drive shafts.

Many plastic materials are subject to a phenamenon
called “cold flow.” That is, when subjected to pressure,
the material will very slowly flow or deform to relieve
the pressure. As an example, when a typical clamp is
used to secure a plastic blower wheel to a rotatable
dnive shaft, the material of the wheel flows or creeps
over a period of time and the connection becomes loose.

An object of the present invention 1s to provide an
improved arrangement for connecting a plastic member
to an elongated shaft.

Another object of the present invention is to provide
such a connection arrangement which is not subject to
loosening with the passage of time.

Yet another object of the present invention is to pro-
vide such a connection arrangement which substantially
overcomes problems associated with cold flow of the

plastic material.
In accordance with one form of the present invention

there is provided a connection arrangement including a
rotatable shaft, having a generally cylindrical configu-
ration, and a plastic member. The plastic member has an
elongated, generally annular bore fitting around the

shaft and a longitudinally extending recess projecting
radially outward of the shaft. A locking sleeve fits

within the bore and around the shaft. The sleeve has an
outwardly extending bight portion received within the
recess. At least the bight portion is split to include first
and second longitudinally separated portions. Attach-
ing means draws the first and second portions together

for securing the locking sleeve and plastic member to
the shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 11s a cross-sectional view of one embodiment of
the present invention.

FIG. 2 1s a perspective view, partially broken away
and partly exploded of the member, sleeve and screw
incorporated the embodiment of FIG. 1.

FIG. 3 is a fragmentary perspective v1ew of the mem-
ber of the embodiment of FIG. 1.

FIG. 4 1s a fragmentary perspective view of the elon-
gated shaft of the embodiment of FIG. 1.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring to the drawings, there is shown a preferred
embodiment of the present invention. As shown partic-
ularly in FIG. 4, a rotatable shaft 10 is of generally
cylindrical configuration and has a longitudinally ex-
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ing such members and shafts when the member is
formed of a plastic member that will cold flow or distort
under pressure. However, it should be understood that

the mounting arrangement of the present invention can

be used when the member i1s formed of other materials,
including metal, that do not cold flow. The hub 18
includes an elongated, generally annular bore 20 sized
to fit around and conform to the configuration of the
end portion of shaft 10. A longitudinally extending
recess 22 projects radially outward of the bore 20 and
thus the shaft 10 when the member 16 is mounted on the
shaft. More particularly, as seen in FIG. 1, the recess 22
projects radially outward of flat area 12. The distal end
of the recess 22 is formed with a longitudinally extend-
ing, generally cylindrical groove 24. In the preferred
embodiment the groove 24 extends longitudinally of the

hub 18 only about half the length of the hub. Conve-

- niently, the bore 20 is formed by a longitudinally ex-
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tending flat area 12 at its end so that the end section of 60

the shaft 10 is generally D-shaped in cross-section.
FIG. 3 illustrates a member 16 having a hub 18 to be
rotatably mounted on the shaft 10. Conveniently, the
member 16 can take any number of forms, it can be a
pulley or other member intended to rotate with the
shaft 10, such as, for instance it can be the blower or fan
blade structure for an air or liquid moving mechanism.
The present invention is particularly useful in connect-

65

tending inner sleeve portion 26 of the hub 18, which
also includes an outer sleeve portion 28. Strength and
ngldlty are provided to the hub by interconnecting the
inner and outer sleeve portions with webs 30, 32, 34 and
36. The recess 22, and groove 24 are formed in the web

36.

As best seen in FIGS. 1 and 2, there is provided a
locking sleeve 40, preferably formed from steel or other
strong and resilient material. The locking sleeve 40
includes a main body 42 which is configured to fit
closely around the end portion of the shaft 10 and
within the bore 20 of the member 16. In the preferred
embodiment the main body 42 is substantially D-shaped
and cross-sectional configuration, as the illustrative
shaft 10 has a D-shaped end section. The main body 42
has a longitudinally extending slit 44. Preferably the
sleeve 40 1s formed by bending a strip of metal and the
slit 44 is the position where the ends of the strip of metal
come together.

The locking sleeve 40 also includes a U-shaped bight
portion 46 extending generally radially outwardly from

the main body 42. The bight portion 46 has a radially

extending discontinuity 48 dividing the bight 46 into
first and second longitudinally separated portions 50
and 52. The discontinuity 48 conveniently also may
extend partially around the main body 42. The second
or lower longitudinally separated portion 52 includes a
pair of barbs 54 whose function will be more completely
described hereafter. The lower end of the sleeve 40
contains one or more tangs such as that illustrated at 56.

The sleeve 40 1s mounted in the bore 20 and recess 22
from the lower end, as seen in FIGS. 1 and 2. The tangs
56 engage the lower end of the inner sleeve portion 26
of hub 18 and prevent the locking sleeve 42 from sliding
upwardly out of the hub 18. A screw 60 having a
threaded shaft 62 and an integral washer 64 is inserted
into the distal end of the U-shaped bight portion 46. The
integral washer 64 is sized so as to overlap the web 36.
The threaded shaft 62 is slightly larger than the opening
in the bight portion so that it tends to bite into the metal
forming the sleeve 40. However, since the groove 24
surrounds the distal end of the first or upper longitudi-
nally separated portion S0 of the bight 46, the upper
portion is free to deform into the groove and thus the
shaft 62 does not threadedly engage the first portion 50.
As previously explained the groove 24 extends only
about half the longitudinal length of the hub 18 and thus
does not overlap the second or lower longitudinally
separated portion 52 of the bight 46. Thus the threads
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on the shaft 62 cut into the material of the lower portion
52. As the screw is tightened the first and second longi-
tudinally separated portions are drawn toward each
other. This causes the sleeve 40 to deform slightly so
that the main body 42 tightly grips the shaft 12 and the
barbs 54 engage and preferably bite into, the flat area 12.
The washer 64 prevents the sleeve 40 from moving
downwardly, as seen in FIGS. 1 and 2, out of the hub
18. The tight engagement of the main body 42 and barbs
34 of the locking sleeve 40 with the shaft 10 lock the
member 16 and sleeve 40 to the shaft 10 for rotation
with the shaft.

While the screw 60 has been shown with an integral
washer 64 it will be understood that a separate washer
of appropriate size could be utilized. It also will be
understood that a bolt with an approprately sized
washer or head at the top could be utilized with a sepa-
rate nut to drive the longitudinal portions 50 and 52
together. In such a construction the nut, washer or head
provided adjacent the second or lower portion 52 of the
sleeve 40 must not overlap the web 36 so that the nut
and bolt will be effective in drawing the longitudinal
portions S0 and 52 together while the washer adjacent
the upper portion S0 overlaps web 36 to prevent longi-
tudinal separation of the member 16 and sleeve 40 in one
axial direction. Also the relative longitudinal position of
the tangs 56 and washer 64 can be reversed.

It shall be apparent to those skilled in the art that,

while I have described what I presently consider to be 30

preferred embodiments of my invention in accordance
with the patent statutes, changes may be made in the
disclosed embodiments without departing from the true
spirit and scope of the invention.

What I claim as new and desire to secure by Letters
Patent of the United States is:

1. A connection arrangement comprising:

a rotatable shaft of generally cylindrical configura-

tion:

a plastic member having an elongated, generally an-
nular bore fitting around said shaft; said bore in-
cluding a longitudinally extending recess overlap-
ping and projecting generally radially outward of
said shaft:

a locking sleeve formed from a strip of metal and
fitting within said bore around said shaft; said
sleeve having an outwardly projecting bight por-
tion received within said recess; at least said bight
portion being split so as to include first and second
longitudinally separated portions:

attaching means effective to draw said first and sec-
ond longitudinally separated portions toward one
another for securing said locking sleeve and mem-
ber to said shaft.

2. A connection arrangement as set forth in claim 1,
wherein said sleeve includes barb means engaging said
shaft upon said first and second longitudinally separated
portions being drawn toward one another.

3. A connection arrangement as set forth in claim 1
wherein one of said sleeve and said attaching means
includes means preventing relative longitudinal move-
ment of said member and said locking sleeve in one
direction and the other of said sleeve and said attaching
means includes means preventing relative longitudinal
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movement of said member and said locking sleeve in the
other direction.

4. A connection arrangement as set forth in claim 1,
wherein said attaching means includes screw means
passing through said first longitudinally separated por-
tion and threadedly engaging said second longitudinally
separated portion for drawing together said first and
second longitudinally separated portions toward one
another.

5. A connection arrangement comprising:

a rotatable shaft of generally cylindrical configura-
tion having an end section with a longitudinally
extending flat area;

a plastic member having a longitudinal bore comple-
mentary in shape to and fitting around said shaft
end section; said bore including a longitudinally
extending recess projecting radially outward from
said shaft flat area;

a locking sleeve fitting within said bore and around
said shaft; said locking sleeve including a generally
U-shaped portion received in said recess; said U-
shaped portion being discontinuous intermediate its
ends to provide first and second longitudinally
separated portions;

attaching means effective to draw said first and sec-
ond longitudinally separated portions toward one
another for securing said sleeve and member to said
shaft.

6. A connection arrangement as set forth in claim 5,
wherein at least one of said first and second longitudi-
nally separated sleeve portions includes barb means
engaging said shaft flat area upon said first and second
longitudinally separated portions being drawn toward
another. .

1. A connection arrangement as set forth in claim 5,
further including means preventing relative longitudi-
nal movement of said member and said locking sleeve.

8. A connection arrangement as set forth in claim 5,
wherein said attaching means includes screw means
passing through said first longitudinally separated por-
tion and threadedly engaging said second longitudinally
separated portion for drawing said first and second
longitudinally separated portions toward one another. |

9. A connection arrangement as set forth in claim 8,
wherein said member includes longitudinally extending
groove means adjacent said first longitudinally sepa-
rated sleeve portion and permitting expansion of said
first sleeve portion upon said screw means passing
through said first sleeve portion.

10. A connection arrangement as set forth in claim 8
wherein said screw means includes washer means en-
gaging said member for preventing relative movement
of said member and said sleeve in one longitudinal di-
rection.

11. A connection arrangement as set forth in claim 10,
wherein said member and said sleeve have an interfer-
ring relationship for preventing relative movement of
said member and said sleeve in the other longitudinal
direction.

12. A connection arrangement as set forth in claim 11,
wherein one end of said sleeve overlaps said member.

13. A connection arrangement as set forth in claim 8
wherein said sleeve includes a longitudinally extending
split opposite said U-shaped portion.
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